To establish whether choice and availability of takeaway and restaurant food consumption are associated with increased obesity. DESIGN: Crossroads Undiagnosed Disease Study: a cross-sectional study undertaken between June 2001 and March 2003. SETTING: A regional centre and six shire capitals of variables size in rural Victoria, Australia. PARTICIPANTS: In total, 1454 residents of randomly selected households. MEASUREMENTS: Obesity (by body mass index (BMI) or waist circumference), weekly recreational activity, self-reported frequency of takeaway consumption, number of local takeaway and restaurant food outlets in the area. RESULTS: The prevalence of obesity ranged from 25.5-30.8% and was higher than the general Australian population among both men and women. Those in the regional centre were less likely than those in large and small shire capitals to participate in recreational activity of 150 min or more (39.7 vs 48.4%, 46.0% respectively, P ¼ 0.023) and yet reported better access to facilities and amenities for physical activity. Recreational activity of Z150 min/week was associated with 0.75 (0.58-0.97) fold less risk of obesity. BMI was unrelated to takeaway consumption. Waist circumference was significantly lower among those eating no takeaways, but similar whether takeaways were consumed o1/month or Z1/week. Increased takeaway consumption was associated with increased consumption of higher fat preparations of dairy and meat products. Availability of takeaway outlets and restaurants was unrelated to obesity. CONCLUSION: The obesity epidemic exists among those without significant consumption of or availability to takeaway foods. In a setting of easy availability of food, the obesity epidemic relates strongly to reduced physical activity, but not to consumption of takeaway food.
Background
The prevalence of obesity has increased substantially over the last two to three decades, and is a major and growing cause of premature mortality and disease. 1 Obesity is associated with a range of chronic diseases, particularly type 2 diabetes. 1 The cause of this epidemic has been largely put down to an environment that promotes excessive food intake and discourages physical activity. 2 With such an obesogenic environment and the complexity associated with lifestyle behaviours, it is unclear if any factors are more important as contributors to the obesity epidemic. Over recent years, there have been major changes in the balance between energy intake and expenditure. Sedentary occupational (eg computer based) and recreational (eg TV watching, computer games) activities have increased, but the proportion of those reporting no leisure time activity has decreased, and participation in activity on a daily basis to keep fit has increased. 2 There has been a concurrent increase in food (energy) supply overall 2 with total fat consumption increasing, 3 but proportion of total calories as fat decreasing. 4 There have also been major changes in eating habits, with a growing transition from home made to preprepared meals (including heated up, takeaway ('fast foods') and eaten out foods) and a transition from milk-based drinks to fruit juices and carbonated sugar drinks. 2 Within these complex shifts in energy expenditure and consumption, fast foods, such as takeaways, have been particularly targeted as major contributors to the obesity epidemic, resulting in litigation comparable to those successfully undertaken against the tobacco industry. 5 Several countries, including Australia, have high rates of obesity. 6 Although obesity is less prevalent than in the United States, 7 Australia has also introduced most of the putative factors contributing to the epidemic (eg fast food development, including super-sizing). Australia is a large land mass with dispersed settlements with variable penetration of fast foods, providing an opportunity to test the hypothesis that areas with less availability of takeaway foods (small dispersed rural communities) would have less obesity than the Australian population as a whole and particularly those adjacent (but relatively distant) larger towns. We now report on the Crossroads Undiagnosed Disease Study, a household survey in rural Victoria, Australia, testing this hypothesis.
Methods
The Goulburn Statistical Division (Goulburn Valley) 
Crossroads Census
Households (n ¼ 2376) were randomly selected for inclusion from residential address lists from local Shire Offices, with half from the regional centre and one-twelfth from each of the smaller towns. Between June 2001 and March 2003, houses were revisited until a response was received, including evenings and weekends. Visits were preceded by media releases and information leaflets were dropped off at each house. The approach was based on similar surveys in the United Kingdom and New Zealand. 9, 10 Questionnaires relating to personal health were completed for all occupants in face-to-face interviews wherever possible. Occasionally, questionnaires were self-completed, with a follow-up interview to address any gaps or queries. All usual residents (resident for at least 6 months) aged Z25 y who completed the household survey were invited to attend a 'clinic' at a nearby site. In order to allow comparability with AusDiab, the Australian Diabetes, Obesity and Lifetyle Study, 6, 11 equipment from AusDiab and usually at least one member of the AusDiab team were present during the clinics. AusDiab included all usual residents aged Z25 y in stratified cluster samples from 42 randomly selected Census Collector Districts across Australia.
Undiagnosed disease study Subjects attended the screening venue fasting between 0700 and 1000 in groups of up to 40 people. The AusDiab questionnaires and a number of additional questionnaires were completed and anthropometric measures taken. Demographic and socioeconomic data were collected. Previously validated questions were used to assess television and or video viewing, 12 physical activity, 13 fat item intake, 14 smoking, alcohol, vegetable, fruit, dairy food and takeaway consumption. 15 Physical activity was assessed through selfreported frequency and duration during the previous week 13 and included walking for recreation or transport, 'other' moderate activity and vigorous activity. Total physical activity time for the previous week was calculated as the sum of the time spent walking (if continuous and of at least 10 min duration) or performing moderate physical activity plus double the time spent in vigorous physical activity. This assessment method has been found to provide reliable and valid estimates of physical activity. The assessment of fat intake includes skin and fat handling on meat and chicken, type of milk used and the type of spread used. This tool has been found to be correlate well with a detailed dietetic assessment 14 and sensitive enough to detect changes in fat intake associated with weight control. 16 Height was measured to the nearest 0.5 cm without shoes using a stadiometer. Weight was measured to the nearest 0.1 kg using a mechanical beam balance after removal of shoes and excess clothing. 17 Waist circumference to the nearest 0.5 cm was measured halfway between the lower border of the ribs and the iliac crest in the horizontal plane. Two measurements were recorded and if different by Z2 cm, a third measurement was taken. The mean of the two closest measurements was used in the analyses. Overweight and obesity were considered present in men if the waist circumference was 94.0-101.9 and Z102 cm, respectively, and in women if the waist circumference was 80.0-87.9 and Z88 cm, respectively. 17 These measurements were carried out according to the same protocols in both the Crossroads and AusDiab studies. Availability of takeaway and sit in restaurants was assessed by mapping through direct observation and using the local telephone directory. The number of eating places (takeaway and sit in combined) per 1000 population was calculated by dividing the number of outlets by the 2001 census population in each town. Visitors from outside the town (including tourists) were not considered. Findings were comparable for both sit in and takeaway restaurants and these have been pooled for the analyses with obesity.
The study was approved by the Goulburn Valley Ethics Committee and signed individual consent obtained.
Statistics
Data were analysed using SPSS v11.5 (SPSS Inc., IL, USA). Only 15 subjects were of non-European descent, and 45 of and continuous variables using analysis of variance. The excess prevalence of obesity was compared with that estimated for the Australian general population within gender and adjusted for age using Mantel Haenszel test using the published prevalence and response data from AusDiab. 6, 18 As subjects were cluster sampled by household, adjustment for clustering was undertaken with GenStat6 (VSN international, Oxford, UK). Generalised linear mixed models (GLMM) were used for variables with the binomial distribution and a normal distribution for the logits of the household probabilities. Continuous variables were analysed using restricted maximum likelihood (REML): the log transformation was used to correct the skewness as required.
The logistic regression was undertaken using simultaneous, forward and backward entry of variables with little change in the result: only simultaneous entry is shown.
Results

Participation rates
The response to the initial Crossroads Census was 70.3% overall, ranging between 66 and 76% across the seven areas. Tables 1 and 2 show the characteristics of the participants by size of town in which they were residing. Among subjects aged under the median age of 52 y, there was a tendency for women in the smaller towns to be fatter than those in the larger towns. There was no difference in levels of obesity among the older participants.
Lifestyle issues
Those in the regional centre were younger, more likely to be in paid employment, had a higher median household income, were less likely to have been advised to lose weight, were less active (self-reported) and were less likely to have difficulties in accessing venues for physical activity.
Those in the large rural towns were most likely to smoke. There were no significant differences in the number who reported consuming Z1 U of alcohol/day, proportion of the obese reporting trying to lose weight or TV watching. There was significantly fewer people who consumed takeaway food in the small rural towns than in the other locations. Those in the smaller towns were less likely to cut the fat off their meat, but otherwise, no other differences in key dietary practices or food consumption were found. Those with limited access to venues for physical activity were not significantly less likely to report regular physical activity when compared with those with no or few barriers. Table 3 shows in a logistic regression that those who were obese (by BMI) were less likely to exercise, less likely to drink full-fat milk and less likely to drink alcohol. Reanalysing using waist circumference to define obesity added no new information besides the greater risk of obesity with age. There were no significant associations between either measure of obesity and takeaway consumption, time spent watching TV, or any of the other food choices tested in the multiple logistic regression. When time spent watching TV was used as a continuous variable, it was significantly related to both BMI (Po0.001) and waist (Po0.001) after adjusting for age, gender, town and allowing for clustering.
Obesity and takeaway food
Takeaway consumption was not significantly related to household income or completion of highest year of secondary school. Table 4 shows that BMI was not significantly related to takeaway consumption. Waist circumference was significantly lower among those who never ate takeaways, but was otherwise similar whether takeaways were eaten o1 Figure 1 shows a scattergram of the number of eating places per thousand population in each of the six rural towns and the regional centre against the prevalence of obesity by BMI overall and by age (dichotimised above and below the median). There was no relationship between availability of eating places and prevalence of obesity. A similar pattern was found when plotting with availability of eating places and using mean waist and BMI circumference and when dividing eating places into eat-in and takeaway establishments. The town with a very high number of eating places, including fast food outlets, is a major tourist centre and yet had a prevalence of obesity in the middle of the range. Only the regional centre and the major tourist centre had multinational fast-food outlets.
Discussion
Takeaway and fast foods are increasingly being blamed for the obesity epidemic; 5 however, this linkage has not been convincing. In this study we were fortunate to include dispersed communities (at least 50 km apart) with a broad range of availability of takeaway and restaurant foods, which allowed us to investigate the prevalence of obesity in communities with very little availability of fast foods. In the towns we studied, even those in small rural communities with no major takeaway presence, and few bakeries and other sources of fast food, the population were more obese than the national average shown in AusDiab. 6 In these disparate towns no relationship between availability of takeaway foods and the prevalence of obesity was found. We also found no correlation between increasing takeaway consumption and obesity measured by either BMI or waist circumference. We have shown that those who eat no take aways have a smaller waist circumference, but the waist circumference was similar whether takeaways were eaten o1/month or more frequently. It is unlikely that a takeaway meal eaten less than once a month could contribute to an increase in waist circumference of 3-4 cm and is most likely to reflect wider eating habits, which was shown in Table 4 . This has also been found elsewhere. For example, Newby et al 19 those who eat fast foods also eat energy-dense foods at other times. The rates of takeaway consumption in these studies were similar to those seen in our study. This clustering of lifestyle choices makes identification of causal foods and behaviours particularly difficult, and makes the current set of analyses even more useful. A recent analysis of much larger data sets from the US showed increasing rates of consumption of takeaway and commercially prepared food from 1987 to 2000, and in women only, a modest association between BMI and the number of commercially prepared meals eaten weekly. 21 The paucity of risk factors for obesity identified in the logistic regression was disappointing. For example, in 
Obesity and takeaway food D Simmons et al
AusDiab, TV watching was a major risk factor for obesity and the same questions were used here. 6 Although our dietary data are by no means comprehensive and do not measure total energy intake, they do cover the major sources of dietary fat (although this does not necessarily reflect total calorie intake). The number of other nutritional items was limited and it is unfortunate that we did not include a question regarding high calorie drinks (eg fruit juice, high sugar carbonated drinks which may have replaced other drinks such as milk). We do not know whether changes in lifestyle occurred as weight increased (eg reducing full-fat milk consumption). Our data show that many in the community had been advised of their need to reduce weight ( Table 2 ), suggesting that access to medical care is unlikely to be a major contributor to continuing obesity. This may also be a manifestation of the inadequacy of modern medical or dietary advice to control weight, 22 which reinforces the need to consider support for more intensive interventions as used in the Diabetes Prevention Programme 23 and Finnish
Diabetes Prevention Study. 24 Older subjects (aged Z52 y) were 81% more likely to be obese as defined by waist circumference than those who were younger. This group was less likely to consume takeaways, which was more common among younger people, suggesting that their obesity is related to other lifestyle factors. While takeaway consumption may contribute to obesity in a small number of these adults, our data suggest that excessive takeaway food consumption also reflects similar lifestyle choices in shops, supermarkets and elsewhere, in a setting which promotes consumption of energy-dense processed foods, and makes physical activity less likely. If the obesity epidemic can affect older people in small towns, relatively underexposed to takeaway foods, then this provides a measure of the obesogenicity of a modern lifestyle, independent of takeaway consumption. Our data suggest that public health policy targeting takeaway food and eating out are likely to have little impact, and may deflect resources and attention from more effective interventions. 25, 26 Many modern food outlets are providing healthier alternatives to energy dense food and these changes should be encouraged. While analyses within the Goulburn Valley population are helpful, these data, on their own, can not explain the local high prevalence of obesity. Cross-sectional data are by their nature harder to interpret than longitudinal data and further studies are clearly necessary. We cannot be sure that the Goulburn Valley is not different to other rural areas, although other Australian data suggest that women in small rural centres are also more likely to be overweight by selfreport. 27 Early analyses from the AusDiab database also suggest that people in the seven rural areas in that study were more obese than those in metropolitan areas ( 28 However, a previous study in one small town in the Goulburn Valley also showed a high prevalence of obesity, although still lower than the rates found here. 29 The
National Nutrition Survey in New Zealand found that 'provincial' people were marginally more likely to be overweight or obese. 30 The Goulburn Valley is a major fruit growing and canning/food processing area with easy (and cheap) availability of canned and other processed foods in the regional centre. As most of the highly processed foods, including the high sugar drinks, are consumed at home and not as takeaways, 31 the easy availability of such foods may be a contributing factor to the local obesity epidemic. This is an issue that requires more detailed investigation. In this study we have found that those who were obese were less likely to be active and this is a consistent finding in Australia and elsewhere. 6 Those reporting reduced access to physical activity venues did not report significantly less physical activity. However, activity levels were lowest in the regional centre and yet obesity was similar in the smaller towns. This may reflect under-reporting of activity in the regional centre with greater distances to walk between venues (eg shops, schools) compared with smaller rural towns. It is clear that a greater range of more precise measures of activity 32 need to be utilised to quantify the contribution that different physical activity habits have to obesity in this area. This study provided an excellent opportunity to test whether towns with greater availability of take away foods and restaurants have a higher prevalence of obesity. No such association was found: fast food consumption was not associated with greater obesity, although those consuming no takeaways had a lower waist circumference. The only major identifiable risk factor for the alarmingly high prevalence of obesity was physical activity. While debate on influencing the food supply and dietary intake continues, implementation of strategies which increase physical activity are urgently required.
